I. Introduction
Caudal epidural block is one of the most popular and commonly performed regional blocks in pediatricanaesthesia. It is a safe and reliable technique that can be used with general anaesthesia for intraoperative and postoperative analgesia in patients undergoing surgical procedures below the umbilicus 1 . Various long acting local anaesthetics have been used for pediatric caudal block with various advantages, disadvantages and adverse effects. Levobupivacaine and Ropivacaine are the long acting amide local anaesthetics used for pediatric caudal block with various concentrations ranging from 0.125% to 0.5% and 0.1% to 0.75% respectively. Profound motor block and systemic toxicity are the problems encountered with higher concentrations and volumes of local anaesthetics, which can be minimized by reducing the concentration and dosage of the drugs. The main disadvantage of this single shot caudal block is its shorter duration of action even with the use of long acting local anaesthetic agents such as Levobupivacaine and Ropivacaine 2 . This leads to early appreciation of pain by the child postoperatively.
Therefore it is the duty of the anaesthesiologist to provide good postoperative analgesia. To avoid epidural catheter placement and yet prolong the duration and improve the quality of intra-operative and postoperative analgesia of local anaesthetics, various drugs like Opioids 3,4,5 Midazolam 6 , ketamine 7 , Neostigmine 8 , Clonidine 8, 9 etc have been used as adjuvants with various results. Clonidine, an alpha 2 adrenergic agonist is known to produce analgesia of variable intensity and duration, which is dose dependent 10 . It has been used as an adjuvant with different dosages ranging from 1μg/kg to 3μg/kg in pediatric caudal block. Clonidine is used as an adjuvant with local anesthetics like Lignocaine, Bupivacaine, Levobupivacaine and Ropivacaine in caudal block to improve the intra-operative and postoperative analgesia and to reduce the dose of local anesthetics, thereby reducing the toxicity of local anesthetics.
For infra-umbilical surgeries where post-operative analgesia is the main concern and motor blockade is not required, lower concentrations and volumes of local anaesthetics with lower doses of Clonidine can be used, so that the side effects of these drugs can be reduced further.
In this study we assessed the safety, efficacy and duration of analgesia of low volumes and concentrations of local anesthetics (Ropivacaine 0.125% at a volume of 1 ml/kg) with a low dose of Clonidine (1μg/kg) as an adjuvant for caudal block in children undergoing infra-umbilical surgeries.
II. Material And Methods
After obtaining approval from institutional ethical committeeand written informed consent from parents, 30 ASA I-II patients aged 1-6 years, weighing 5-20 kg, scheduledto undergo infra-umbilical surgical procedures such as hernia repair, orchidopexy, hypospadias, and urethroplastywere enrolled in the study [Power of the study was 80% (alphaerror = 05%). Children withlocal infection of the caudal area, history of allergic reactions to local anesthetics, bleeding diathesis, preexisting neurologicalor spinal diseases, mental retardation, neuromuscular disorders were excluded from the study.
Basal vital parameters like heart rate, blood pressure and Oxygen saturation of patient were recorded after connecting with monitor. Inj. Atropine 0.01mg/kg iv and Inj. Midazolam 0.03mg/kg iv were given as premedication 1 hour before induction. Patients were induced with inj. Propofol 2mg/kg iv, inj. Fentanyl 1.5 mcg/kg i.v.&injatracurium 0.5 mg/kg iv and then endotracheal intubation was done. After confirmation of bilateral air entry ET tube was fixed at the angle of mouth to secure its position. Anaesthesia was maintained with Oxygen, nitrous oxide, halothane by using the Jackson Rees circuit. Intermittent atracurium was given as per requirement. The child was put in the left lateral position and under aseptic precautions the sacral hiatus was identified. Caudal epidural space was identified by using the loss of resistance technique and the studied drug (Ropivacaine 0.125% 1 ml/kg with clonidine 1μg/kg) was deposited after confirming negative aspiration for blood and CSF. Time of administration of drug was noted. After the completion of surgery neuromuscular block was reversed with the usual reversal agent (neostigmine 0.05mg/kg + glycopyrrolate 0.01 mg/kg).
Heart rate (HR), mean arterial pressure (MAP) and oxygen saturation (SpO 2 ) were recorded before induction of anaesthesia ( Baseline), after induction but before caudal anaesthesia, every 5 minsintraoperatively and every 15 mins postoperatively. An increase or decrease in the HR > 15% from the baseline values was considered as tachycardia or bradycardia. Similarly, an increase or decrease in MAP >15% was considered as hypertension or hypotension. Absence of rise of HR or MAP of more than 15% compared with baseline values recorded just before surgical incision wasconsidered as adequate analgesia. An increase in HR or MAP (>15%), 15 min after administration of caudal anesthesia was defined as failure of analgesia. If HR, MAPincreased 45 min after surgical incision it was considered as inadequate analgesia. Patients with failure of caudal analgesia or inadequate analgesia were given fentanyl 1 mcg/kg intravenously. Patients, in whom caudal anesthesia failed or inadequate analgesia was present, were excluded from study. Time from caudal block to skin incision, duration of surgery and duration of general anesthesia were recorded. In PACU analgesia, sedation, HR, MAP, SPO2, and side effects were monitored every 15mins for 6 hours, and thereafter ½ hourly till 12 hrs after caudal block.
Pain was assessed using observational Pain Scale [ Table 1 ]. If patients had score of >3 on at least 2 occasions or showed obvious signs of pain they were given Paracetamolsuppository 15 mg/kg as rescue analgesic. The duration of postoperative analgesia was defined as time interval between caudal anesthesia and first complaint of pain. Assessment of sedation was done every 15 mins after surgery using 4 point sedationscore [ Table 2 ]. SpO2 was monitored continuously and SpO2<95% was defined as desaturation. Assessment of duration of motor blockade was done by noting the time from caudal block to regain modified bromage score 0 (Table 3) . Time of micturition was defined as time from administration of caudal block to spontaneous voiding of urine. Side effects like nausea, vomiting, respiratory depression, pruritus hypotension, and bradycardia were also noted. Statistical analysis was doneusing student t-test and chi-square test. P value <0.05 was regarded as statistically significant. 
III. Results
Thirty pediatric patients were studied. Demographic and clinical data is given in table 4. The baseline mean heart rate was 132.72±11.86/min and at the end of the procedure was 115.25±6.36/min. The baseline mean arterial pressure was 69.13±3.16mmHg and at the end of theprocedure was 64.33±3.54mmHg.Intraoperatively there was a minimal fall in the heart rate and no significant variation in the meanarterial pressure (table 5) . Mean duration of surgery was 54.22 ± 5.42 mins. Surgical analgesia was found to be adequate. No patient required intraoperative rescue analgesia. Postoperatively there were no significant changes in the vital parameters until the child experienced pain when there was an increase in heart rate. The mean duration of sedation was 138.66±13.21mins. There was no motor blockade in any of the patient. The duration of analgesia was 423±23.21mins. Rescue doses of Paracetamol suppository 15mg/kg was given when the child complained of pain or when the pain/ discomfort score >/=3.Two patients suffered from vomiting and bradycardia occurred in 1 patient. No patient had urinary retention or pruritus (table 6). 
Table4Demographic and Clinical data (mean ±SD)

IV. Discussion
Caudal epidural anesthesia is a simple, frequently usedtechnique, which provides very effective analgesia intra-and postoperatively in pediatric patients undergoing infra-umbilical surgeries. The search for the ideal combination of drugs for caudal anesthesia in pediatric patients is on. Efforts are being made to find relatively safer drugs with minimal side effects.Ropivacaine is a local anesthetic with better safety margin and reduced risk of cardiac toxicity. 11 Separation of sensory and motor effects is more with ropivacaine than with bupivacaine. 12 Ropivacaine is more commonly used for caudal blocks in pediatric patients. 13 This study demonstrates that in a single shot caudal block with clonidine added to ropivacaine prolongs analgesia.
Bosenberg A 14 et al. demonstrated that ropivacaine 0.2% provided satisfactory postoperative pain relief, while 0.1% was less effective and 0.3% was associated with higher incidence of motor block with minimal improvement in pain relief. Wedesigned this study keeping this in mind.
Various drugs were tried to prolong the duration of analgesia with minimal side effects because the mean duration of analgesia provided with even longer acting local anesthesia is limited. Fentanyl, a lipophilic opioid is very commonly used as an additive to local anesthetics in children. Although there is no debate about its beneficial effects, side effects like respiratory depression, nausea, and vomiting are common. 16, 17 Clonidine an a2 agonist has also been used as additive to local anesthetics, e.g., bupivacaine, 27, 18 mepivacaine, 19 lignocaine. 20 Its addition increases duration and improves quality of analgesia provided by single shot caudal anesthesia. Clonidine when used extradurally provides analgesia by nonopioid spinal effects. Clonidine is devoid of opioid side effects but may produce excessive sedation, hypotension, and bradycardia in adults. 21 In the present study, addition of clonidine toropivacaine was found to be effective in providing effective intraoperative and postoperative analgesia. Respiratory depression is an expected but unwanted side effect of extradural opioid; 22 it has also been noticed in adult patients whoreceived clonidine 300 mg extradurally. 23 Many previous studies have however not reported respiratory depression after caudal administration of clonidine 17, 18, 20, 24 in pediatric patients. A sedative effect was observed after epidural clonidine in adults 23 and to a lesser degree in children. 17, 18 Hypotension and bradycardia are expected side effect of extradural clonidine in adults 21 and depend on the dose administered, however in children the hemodynamic effects of extradural clonidine are less pronounced than in adults. 17, 18, 24 No patient had hypotension. one patient suffered from bradycardia, but this was not significant. No patient had a fall in HR to less than 80 beats per minute. So they exhibited stable hemodynamics.
Two patients out of 30 had vomiting in postoperative period. The extradural opioids are well known for their emetic effect while clonidine has anti-emetic properties when administered orally 25 or intravenously. 26 so clonidine has lesser side effects when used as adjuvant to local anaesthetics in pediatric caudal block.
V. Conclusion
The addition of clonidine toropivacaine prolongs the duration of analgesia after single shot caudal epidural administration. Clonidine offers some advantages as it does not produce clinically and statistically significant undesirable side effects like respiratory depression, vomiting and bradycardia. So wecan
